A AB BS ST TR RA AC CT T O Ob bj je ec ct ti iv ve e: : Poisoning is among the common health care problems which may be fatal and 3-5% of the acutely poisoned patients need intensive care admission. The aim of this study was to examine the acutely poisoned patients admitted to intensive care unit (ICU) in terms of individual, etiological and demographical characteristics and also to determine the factors affecting mortality. M Ma at te er ri ia al l a an nd d M Me et th ho od ds s: : This study was retrospectively conducted on the patients admitted to medical ICU of a university hospital due to acute poisoning over a six year period. The patients' age, gender, comorbid disease status, sociocultural characteristics, cause of the poisoning, transfer time to hospital and to the ICU, signs and symptoms, laboratory data, Glasgow coma score, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, Sequential Organ Failure Assessment score, length of stay in ICU, the treatments employed and their results were analyzed. R Re es su ul lt ts s: : The total number of the patients included in the study was 190. The median age of the patients was 28.5 (16-72) years and 97 (51%) patients were females. The mean length of stay in ICU was 4.2±3.6 days. The overall mortality rate was 8.4%. Independent risk factors for mortality were presence of concomitant physical disorders, time to ICU admission, and higher APACHE II scores. C Co on nc cl lu us si io on n: : Individual characteristics, cause of poisoning and type of toxic agent should be clearly determined since they are predictors for mortality. Early intervention is life saving. ICU scoring systems in predicting mortality are very valuable and should be used. K Ke ey y W Wo or rd ds s: : Intensive care; mortality; poisoning Ö ÖZ ZE ET T A Am ma aç ç: : Zehirlenme ölümcül olabilen ve akut zehirlenmiş hastaların %3-5'inin yoğun bakıma yatışını gerekebilen yaygın bir sağlık problemidir. Bu çalışmanın amacı mortaliteyi etkileyen faktörleri belirlemek amacıyla yoğun bakım ünitesine (YBÜ) kabul edilen akut zehirlenmiş hastaların bireysel, etyolojik ve demografik özelliklerini incelemektir. G Ge er re eç ç v ve e Y Yö ön nt te em ml le er r: : Bu çal-ışma retrospektif olarak altı yıl içinde akut zehirlenme nedeniyle bir üniversite hastanesi medikal yoğun bakımına yatan hastalar üzerinde yapıldı. Hastaların yaş, cinsiyet, eşlik eden hastalık durumu ve sosyokültürel özellikleri, zehirlenme nedeni, hastane ve yoğun bakıma transfer süresi, belirti ve bulguları, laboratuvar verileri, Glasgow koma skoru, Akut Fizyoloji ve Kronik Sağlık Değerlendirmesi II (APACHE II) skoru, Ardışık Organ Yetersizliğinin Değerlendirilmesi skoru, YBÜ yatış süresi, tedavileri ve sonuçları analiz edildi. B Bu ul lg gu ul la ar r: : Çalışmaya dahil edilen hastaların toplam sayısı 190 idi. Hastaların ortanca yaşı 28,5 (16-72) yıldı ve 97 (%51) hasta kadın idi. Yoğun bakımda kalış süresi ortalama 4,2±3,6 gün idi. Mortalite oranı % 8,4 idi. Mortalite için bağımsız risk faktörleri fiziksel alt hastalığın bulunması, yoğun bakıma kabule kadar geçen süre ve yüksek APACHE II skorları idi. S So on nu uç ç: : Hastaların bireysel özellikleri, zehirlenme nedeni ve toksik maddenin türü mortalite belirteçleri olmalarından dolayı açıkça belirlenmelidir. Erken müdahale hayat kurtarıcı olmaktadır. Mortalitenin öngörülmesinde YBÜ skorlama sistemleri çok değerli-dir ve kullanılmalıdır.
I
t has been reported that over 13 million natural or synthetic chemical substances exist worldwide. Approximately 3000 of these chemicals are involved in 95% of the accidental or intentional poisonings. Technological advances and social improvements have facilitated to access several drugs and chemicals. 1 Cases with poisoning are integral part of intensive care practice. The most common reason for non-traumatic coma below 35 years of age is poisoning. 2 There has been an increase in the number of reported cases and mortality rates by years. [3] [4] [5] Thus, poisoned patients should be cautiously managed in order to prevent morbidity and mortality.
Although early diagnosis and treatment is life saving in poisoning, it is likely that factors such as causative agent, age and time to intensive care admission affect mortality and morbidity. Morbidity and mortality related to poisoning have regional variations. Thus, the information about general poisoning pattern in certain regions may be helpful in early diagnosis and in the management of poisoning. 6 Previous studies suggested that age, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, Glasgow coma score (GCS) at admission, type of the agent, reason for poisoning, respiratory failure, renal failure, hypotension, cardiac rhythm abnormalities and abnormal body temperature might be predictors of mortality in patients admitted to intensive care unit (ICU). 7, 8 In our country, intensive care mortality related to poisoning was found to vary between 0.21 and 15.7%. However, these studies have usually focused on etiological agents and mortality of poisoning, and there are limited number of studies on factors which influence mortality and morbidity. 4, 9 The aim of this study was to determine the etiological and demographic characteristics of the patients admitted to our ICU due to poisoning and to evaluate the factors which affect mortality.
MATERIAL AND METHODS
This study was retrospectively conducted on the patients admitted to medical ICU of a university hospital due to acute poisoning between January 2005 and September 2011. This study was performed in accordance with the principles of the Helsinki Declaration of 2008 and approved by Institutional Ethics Committee (Consent #: 2012/17; Date 03.01.2012). Cases more than 16 years of age who were followed in ICU longer than 24 hours were included in this study. The following characteristics were recorded in 190 patients included in this study: age, gender, rural or urban residence of the patient, educational status, marital and employment status.
The presence of underlying chronic disease, history of psychiatric diseases, history of previous suicide attempt and the reason for poisoning (suicidal or accidental) were determined. The type of the agent was recorded.
The route of poisoning was recorded as follows: ingestion, inhalation and multiple routes. The time from exposure to a toxic agent to arrival at the emergency department was recorded as reference time. The time interval for the first intervention was evaluated. Its time was recorded if there were more than 4 hours. GCS score at the admission to the emergency department, and GCS, Sequential Organ Failure Assessment (SOFA) and APACHE II scores at the admission to ICU were recorded. Furthermore, the length of ICU stay, mechanical ventilation status, the duration of mechanical ventilation, invasive monitorization status, vasopressor need, infection during ICU stay and the type of infection were recorded. Patients were stratified into 2 groups as survivors or non survivors at the end of ICU stay. These two groups were compared for the factors affecting mortality. If the patient was dead, the cause of the death was classified as death related to poisoning or death related to other causes.
STATISTICAL ANALYSIS
Continuous variables with normal distribution were presented as mean±SD. Median (min-max) value was used where normal distribution was absent. The statistical analysis for the parametric variables was performed using the Student's t-test 
RESULTS
One hundred and ninety patients who had been followed in ICU over a six year period were included in the study. Of the patients, 97 (51%) were females and 93 (49%) were males. Their median age was 28.5 (range: 16-72) years. The reason for poisoning was suicide in 137 (72.1%) patients, but it was accidental in 53 (27.9%) patients.
General demographic characteristics and variations between the female and male patients were presented in Table 1 .
The median reference time was 1.5 (range: 0.5-75) hours. The mean GCS score at presentation was 11.5±3.9, while the mean GCS score, the mean APACHE II score and the median SOFA scores at admission to ICU were 12.1±3.9, 10.9±8.4 and 2.0 (range: 0-13), respectively.
The causative agents were drugs in 83 (43.7%) patients, pesticides in 81 (42.6%) patients, mushroom-plant in 8 (4.2%) patients, alcohol in 8 (4.2%) patients, carbon monoxide (CO) in 5 (2.6%) patients, and other causes in 5 (2.6%) patients. The types of the pesticides were insecticides or rodenticides in 10 (12.3%) patients, organophosphatecontaining pesticides in 56 (69.2%) patients and non-organophosphate pesticides in 15 (18.5%) patients.
There was multidrug ingestion in 31 (37.3%) patients and tricyclic antidepressant ingestion in 23 (27.7%) patients. Of 31 patients with multidrug ingestion, drugs were psychiatric drugs in 26 (83.9%) patients.
The median length of the ICU stay was 3 (range: 1-24) days, whereas the median length of the hospital stay was 3.75 (1-120) days. Mechanical ventilation was needed in 48 (25.3%) patients. Invasive hemodynamic monitoring was used in 25 (13.2%) patients and vasopressors were needed in 16 (8.4%) patients.
The mortality rate was 8.4% (16 patients) . The cause of the death was poisoning in 14 (87.5%) patients, while death occurred in 2 (12.5%) patients due to other reasons (severe sepsis).
The mean age was 31.9±13.7 years in survivors, whereas 46.7±17.1 years in non-survivors. Non-survivors were significantly older than survivors (p<0.001). Age, gender, marital status and presence of comorbidities were found to have significant relation with mortality ( Table 2 ).
The reason for poisoning was suicide attempt in 130 (74.7%) patients and accidental poisoning in 44 (25.3%) patients for survivors. The reason was suicide in 7 (43.8%) patients and accidental poisoning in 9 (56.2%) patients for non-survivors. The mortality rate was significantly higher in accidental poisonings compared to suicidal poisonings (p=0.012).
When the relationship between the causative agent and the mortality was considered, the mortality rate was found to be 2.4% in drug poisoning, 6.2% in pesticide poisoning, 25% in mushroomplant poisoning, 60% in alcohol intoxication and 25% in CO intoxication. The association between the clinical characteristics and the mortality was presented in Table 2 .
In the multiple binary logistic regression analysis, independent risk factors for mortality were the presence of concomitant physical disorder, time to ICU admission and higher APACHE II scores (Table 3 ). 
DISCUSSION
Poisoning is an important health issue worldwide with an increasing rate. 3, 5 Despite its low mortality, acute poisoning comprises a significant proportion of intensive care unit admissions, and there is considerable use of ICU sources for poisoning. 10, 11 As mortality caused by poisoning is a concern in young adults, identification of the factors influencing mortality and morbidity becomes more important. Reasons for poisoning vary among countries and by time. Thus, it is rather essential to identify regional epidemiological data for the prevention of poisoning and more realistic use of sources. 7, 12 Coşkun ve ark. In a study by Seydaoglu et al. performed on 2229 patients presented with poisoning to emergency department, women (mean age 24 years) were significantly younger than men (mean age 29 years). 9 Another study by Satar et al. confirmed the same gender distribution data. 13 Our age groups are similar to these studies.
In our study, the most common reason for poisoning was suicide attempts. The suicide rate in women was higher than men, whereas accidental exposure and drug abuses in men were more common than women. In the study by Islambulchilar et al., suicide attempts were more frequent in women compared to men.
14 Another study from Turkey reported that poisoning more commonly occurred due to suicide attempts in women, whereas accidental poisoning was more common in men. 15 Studies conducted in Spain and France reported that successful suicidal poisoning attempts were more frequent among men, whereas women primarily used less severe methods for suicide attempts. 16, 17 The higher incidence of accidental poisoning in men may be due to the fact that men work more in agriculture and industry. In addition, alcohol and narcotic abuse are more common in Turkish male population. 18 Thus, it could be reasonable to think that intoxication related to these agents can be observed more frequently in Turkish male population.
Higher mortality rates have been reported among men in the literature. 7, 8, 16 In the above-mentioned study by Chien et al., mortality among men was 2.3 fold higher than women. In that study, when reason for poisoning was considered in relation to gender, it was seen that mortality rate due to unintentional poisoning was higher in men compared to women, whereas mortality related to intentional poisoning was higher in women compared to men. 5 Agents of poisoning may vary among countries and localization. In 2010 Annual Report of American Association of Poison Control Centers, the most common 5 causative agents were detected as analgesics (11.5%), cosmetic or personal care products (7.7%), household cleaning substances (7.3%), sedatives/hypnotics/antipsychotics (6.0%) and foreign body/toys (4.2%), when all intentional and unintentional exposures were considered. 19 Yildiztepe et al. found causative agents as drugs in 73.4%, pesticides in 4.6%, cleaning substances in 3.2%, alcohol in 6.3%, mushroom in 2.5%, CO in 2.7%, and corrosive agents in 3.1% in cases older than 18 years of age. 20 In our study, the most commonly detected causative agent was drugs (43.7%), followed by pesticides (42.6%), mushroom-plant (4.2%), alcohol (4.2%), and carbon monoxide (2.6%). This might be due to easier access to medical drugs and pesticides. Exposures to pesticides are more common in our study compared to Yildiztepe et al.'s study. Our hospital is a reference hospital for severe poisonings and all poisonings from rural areas are referred to us. The main reason for the difference between our and Yildiztepe et al.'s study may be because of this. Although similar results have been reported in some studies from Western and Eastern countries, alcohol and narcotic intoxications are stand in the forefront in some Western countries. 7, 12, 14, [21] [22] [23] Pesticide poisonings are more common in developing countries and regions where agriculture is the main activity. 24, 25 Intensive care mortality varies from 0.24% to 27% for poisoning in literature. 4, 7, 10, [25] [26] [27] Poisoningrelated mortality rate was found as 8.4%. The mean age was 31.9±13.7 years in survivors, whereas 46.7±17.1 years in non-survivors in our study. In a study at toxicology ICU by Mühlberg et al., the overall mortality was 0.24% in 3740 patients who had been followed for drug intoxication, age-specific mortality was 2.17% in 184 patients over 65 years. 25 In our study, the positive correlation between the age and the mortality was in agreement with literature. 7, 8, 27 Increasing mortality by age may be linked with comorbid health issues. In Taiwan, Chien et al. evaluated 20,260 deaths related to poisoning and reported that age over 65 years was found as a high-risk factor for poisoning-related mortality. 5 On the contrary, there are studies conducted at Sri Lanka and USA suggesting that mortality related to poisoning is higher in young adolescents between 15 and 19 years age. 18, 28 This may be due to cultural diversity and frequent oc- In our study, the mortality rate related to accidental poisoning was significantly higher compared to the mortality related to suicide. This might have been caused by the fact that eventual intention might have been to draw attention rather than death in some cases. In such cases, lower mortality rate may be due to low doses of ingested toxic agent, vomiting after ingestion and immediate referral to a hospital. In a public health report by Bohnert et al., it was reported that mortality rate of unintentional poisoning was increased by 108.5% during 1996-2006, although mortality rate of intentional poisoning remained stable at the same period. 3 In a study by Lee et al., it was found that suicide attempts had a higher mortality rate compared to accidental poisoning. 7 In a study by Pedroso and Silva, it was found that mortality of poisoning was significantly higher in individuals attempting to suicide compared to those with accidental poisoning. 27 As in all medical emergencies, early intervention is life saving in acute poisoning. As majority of patients with poisoning are unconscious or confused and no reliable information can be gathered in case of suicide, delays occur in diagnosis and interventions despite early presentation to hospital. Therefore, we distinctly assessed the time to the first intervention and the time to the ICU admission in our study. In conclusion, the time to the first intervention more than 4 hours and the time to the admission to ICU were found as risk factors for mortality.
In a study by Lee and Tai, APACHE II score higher than 26 was shown to be a good predictor for mortality. 29 Similarly, in a study by Sungurtekin et al. in which several scoring systems were compared in organophosphate intoxication, it was found that APACHE II and GCS scores were good indicators in predicting the severity and the prognosis of intoxication. 30 Eizadi-Mood et al. evaluated patients in coma due to multidrug intoxication and found that the mean GCS score at 24 hours after the presentation in survivors was higher compared to non -survivors. 31 In the same study, APACHE II score at the presentation and 24 hours after the presentation were lower in survivors. 31 In our study, GCS score at the presentation and at the admission to the ICU were lower in survivors, APACHE II and SOFA scores at the admission to the ICU were higher in survivors compared to non survivors.
In a study by Lee et al., it was detected that dependent risk factors for mortality included respiratory failure, hypotension, abnormal cardiac rhythm, abnormal body temperature, GCS score <10 and advanced age. 7 Liisanantti et al. evaluated organ system failures in patients treated in ICU due to multidrug intoxication, and dependent risk factors identified were respiratory failure, cardiovascular dysfunction, cardiovascular failure, central nervous system (CNS) dysfunction, CNS failure, renal dysfunction, renal failure, tachycardia, bradycardia, hyperthermia, hypothermia, hypotension, hyperphosphatemia, acidosis, leukocytosis and thrombocytopenia. 8 In the same study, age, thrombocytopenia, leukocytosis, hypotension, renal dysfunction and failure and respiratory failure was identified as independent risk factors. 8 According to our study, risk factors for mortality included male gender, age, marital status, accidental poisoning, delay in time to the first intervention as well as low GCS score at the presentation and at the admission to the ICU, high SOFA score at the admission to the ICU, the presence of an infection and the requirement of mechanical ventilation, hemodialysis, invasive monitoring and vasopressor agents.
In our study, APACHE II score, time to admission to ICU, and the presence of a concomitant physical disorder were independent risk factors. These results are in agreement with the literature.
These patients should be meticulously questioned and assessed at admission as individual characteristics as well as reason and causative agent of poisoning are determinants of mortality in poisoning. Early intervention might be life saving. ICU scoring systems are valuable in the prediction of mortality and should be used. It is important to
